Pulsus alternans, which is a variation in the arterial pressure pulse alternately with each successive beat, probably occurs due to an interplay of mismatched preload and afterload on a myocardium of borderline contractilityI. In an extreme form, the contraction may be so weak, that the left ventricular pressure may not be able to even open the aortic valve. As a result, only the alternate heart beats will generate an aortic pressure wave. This condition is termed total mechanical alternans.
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We encountered this phenomenon in a patient who had undergone aortic valve replacement. The case is presented due to its rarity.
CASE HISTORY
A 43-year-old male actor suffered from severe extertional dyspnoea (New York Heart Association Grade Ill) with episodes of paroxysmal nocturnal dyspnoea. He also had angina on exertion.
On examination, his pulse was 84/min, regular, BP 170/70 mmHg. He had evidence of aortic regurgitation and a grade 2/6 early diastolic decrescendo murmur in the second right intercostal space parasternally.
He was diagnosed to be suffering from severe aortic regurgitation, rheumatic in origin. His ECG showed sinus rhythm with evidence of left ventricular strain. Radiological examination of the chest revealed cardiothoracic ratio of 50010, with evidence of pulmonary venous hypertension. Preoperative echocardiography showed left ventricular internal diameter dimensions of 74 and 51 mm (diastole and systole respectively), ejection fraction was 58%, the mitral valve was normal and severe AR was shown.
The patient was receiving digoxin and hydrallazine. He was accepted for surgery and was operated on using standard cardiopulmonary bypass with a Harvey 1700 bubble oxygenator. The aortic valve showed severe redundancy of the leaflets, which were thin. The valve was excised and replaced with a Medtronic Hall tilting disc valve (size No. 23).
The heart was protected during this period with St Thomas' crystalline cardioplegia administered through both coronary ostia at regular intervals. The core temperature was maintained at 26°C (rectal) and topical ice slush was placed in the pericardial cavity. The aortic cross-clamp time was 78 minutes, bypass time 112 minutes.
The heart picked up activity in fibrillation, which spontaneously reverted to sinus rhythm. He was weaned off cardiopulmonary bypass with a dopamine infusion support (4 j.tg/kg/min). He was moved to the intensive care unit (lCU) on dopamine support and vasodilators (nitroglycerine and nitroprusside). Arterial pressure was monitored by right radial artery cannulation, placed in the theatre prior to surgery. Arterial pressure and electrocardiogram were monitored on a Hewlett Packard 78353B monitor.
In the ICU, he was observed to have total alternans. Only each alternate ECG complex was associated with a pressure wave. All the ECG complexes were normal and similar. The heart rate from the pressure wave record was exactly half of that by ECG record (Figure  1 ). There was no electrical alternans. On auscultation, FIGURE 1: Photographic documentation of simultaneous ECG and arterial pressure wave recording of the patient. The heart rate is derived from pressure wave and is half that of what can be derived from ECG. the aortic valve click was also heard only on alternate beats.
A central venous pressure (CVP) of 11 mmHg was achieved and dopamine support was terminated. Isoprenaline support was started (0.01 p,g/kg/min) and nitroprusside infusion was increased. A systemic blood pressure of 130/70 mmHg was maintained. The situation of total alternans disappeared after five hours and thereafter did not recur.
He was extubated the next day and made an uneventful recovery. His postoperative echo cardiogram showed LV dimensions of 49 mm and 36 mm (diastolic and systolic respectively) with an ejection fraction of 53%.
Prosthetic valve flow was normal. There was a gradient of 26 mmHg (by continuous wave Doppler technique), across the valve.
He was discharged on digoxin, frusemide and enalapril and is on regular follow up.
DISCUSSION
This patient demonstrated a total mechanical alternans, which is considered to be a severe form of pulsus alternans. It is usually associated with poor myocardial reserve, but its manifestation also depends on the interplay of preload and afterload 2 '.
The initial presentation of this kind of problem in the ICU immediately suggests a mechanical problem with the prosthetic valve. However, in this case the patient's postoperative echocardiogram showed good prosthetic valve function. The condition may have been due to temporary left ventricular dysfunction, but a temporary mechanical problem with the valve, which may have corrected itself spontaneously, cannot be ruled out.
